Combination of ciglitazone, a peroxisome proliferator-activated receptor gamma ligand, and cisplatin enhances the inhibition of growth of human ovarian cancers.
We have recently reported that peroxisome proliferator-activated receptor gamma (PPARγ) ligands produce antitumor effects against human ovarian cancer in conjunction with reduction in angiogenesis and induction of apoptosis via regulating prostaglandin (PG) E(2) level. In this study, we investigated the effects of combination of ciglitazone, a PPARγ ligand, and cisplatin, a cytotoxic anti-cancer drug, on growth of ovarian cancer. Tumor growth and survival were examined in female nu/nu mice xenografted with subcutaneous OVCAR-3 tumors or with intraperitoneal DISS tumors and treated with cisplatin alone (5 mg/kg intraperitoneally once on day 1), ciglitazone alone (15 mg/kg intraperitoneally once a week), or the combination. Ciglitazone alone, cisplatin alone, or their combination significantly suppressed the growth of OVCAR-3 tumors xenotransplated subcutaneously and prolonged the survival of mice with malignant ascites derived from DISS cells as compared with the control. Furthermore, the combination produced a significantly greater antitumor effect than cisplatin or ciglitazone alone and also significantly prolonged the survival time as compared with cisplatin or ciglitazone alone. The combination significantly decreased PGE(2) concentration in serum as well as in ascites, reduced vascular endothelial growth factor as well as microvessel density, and induced apoptosis in solid OVCAR-3 tumor as compared with cisplatin or ciglitazone alone. The combination remarkably decreased the expression of cyclooxygenase-2 (COX-2), microsomal PG E synthase (mPGES), and PG receptor 3 (EP3) in tumors. In vitro experiment showed that ciglitazone enhances the cytotoxicity of cisplatin against ovarian cancer cells. In conclusion, the combination inhibited the growth of ovarian cancer in conjunction with reduction in angiogenesis and induction of apoptosis resulting from suppression of PGE(2) activation through decreasing the expression of COX-2, mPGES, and EP3. The inhibitory effect of this combination treatment on growth of ovarian cancer suggests a potential to lead a novel therapeutic strategy against ovarian cancer.